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Deep vein harvest: Predicting need for fasciotomy
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Objective: Deep thigh veins, including the superficial femoral, superficial femoropopliteal, and profunda femoris veins, are
versatile autogenous conduits for arterial reconstruction. Although late venous complications are unusual, deep vein
harvest may induce severe venous hypertension and predispose the limb to acute compartment syndrome. The purpose of
this study was to define the frequency of fasciotomy in patients undergoing deep vein harvest and to identify clinical
predictors of the need for fasciotomy after deep vein harvest.
Methods: Over 9 years, 162 patients underwent arterial reconstruction with deep vein harvested from 264 limbs.
Indications for deep vein harvest included aortofemoral reconstruction in 127 patients, brachiocephalic arterial
reconstruction in 22 patients, and visceral arterial reconstruction in 13 patients.
Results: Fasciotomy was performed in 47 of 264 limbs (17.8%) after deep vein harvest. The prevalence of fasciotomy after
deep vein harvest was 20.6% for patients requiring aortofemoral reconstruction, whereas no patients underwent
fasciotomy after deep vein harvest for mesenteric or brachiocephalic arterial reconstruction (P .0068). Fasciotomy was
performed in 20.7% of limbs after complete deep vein harvest to a level below the adductor hiatus, but no fasciotomies
were performed in patients undergoing subtotal deep vein harvest, ending above the adductor hiatus (P  .0023). The
mean preoperative ankle-brachial index (ABI) was significantly lower in limbs requiring fasciotomy (ABI, 0.39  0.05),
compared with patients who did not require fasciotomy (ABI, 0.79  0.02; P < .0001). Fasciotomy was performed in
76.0% of limbs undergoing concurrent ipsilateral greater saphenous vein (GSV) and deep vein harvest, compared with
11.7% of patients undergoing deep vein harvest alone (P < .0001). The mean volume of intraoperative fluid administered
to patients requiring fasciotomy was almost 50% higher than the fluid resuscitation received by patients who did not
require fasciotomy (9.6  1.2 L vs 6.5  0.6 L; P < .0001). Logistic regression analysis determined that lower
preoperative ABI (odds ratio [OR], 60.1; 95% confidence interval [CI], 12.5-289.3; P < .0001) and concurrent harvest
of the ipsilateral GSV (OR, 9.9; 95% CI, 3.1-31.3; P < .0001) were predictors of the need for fasciotomy.
Conclusions: One in four patients undergoing deep vein harvest for aortofemoral reconstruction may be expected to
develop acute compartment syndrome and require fasciotomy. The risk appears to be greatest in patients with severe
lower extremity ischemia and in patients undergoing simultaneous GSV and deep vein harvest. Prophylactic fasciotomy
may be appropriate in patients with both risk factors, but vigilance for the development of compartment syndrome after
deep vein harvest is required in all patients undergoing deep vein harvest for aortofemoral reconstruction. (J Vasc Surg
2004;39:387-94.)
The use of deep thigh veins, including the superficial
femoral vein (SFV), superficial femoropopliteal, and pro-
funda femoris veins, as alternative conduits for arterial
reconstruction was first reported by Schulman et al in
1986.1 These and other authors reported the use of deep
vein as a conduit for femoral-popliteal arterial bypass with
acceptable primary patency and clinical outcomes.1-4 Our
group subsequently reported the use of deep vein as a
conduit for construction of a neo-aortoiliac system (NAIS)
for in situ revascularization of the lower extremities after
excision of infected aortofemoral prosthetic grafts.5,6 Our
experience, initially with NAIS and more recently with
complex brachiocephalic and visceral arterial reconstruc-
tions, suggests that deep vein is a versatile and durable
conduit for arterial reconstruction.5-9 Interruption of the
deep venous system by harvesting deep vein poses the
theoretical risk of compromising venous outflow of the
limb, which could predispose to acute and chronic venous
morbidity. Previously we examined the chronic venous
morbidity resulting from deep vein harvest, and concluded
that there was minimal venous morbidity at a mean of 37
months after deep vein harvest.10 However, the acute ve-
nous morbidity of deep vein harvest, such as compartment
syndrome, has not been studied previously. It is recognized
that deep vein harvest may induce venous hypertension,10
which may predispose the limb to acute compartment
syndrome. The purpose of this study was to define the
frequency of fasciotomy in patients undergoing deep vein
harvest and to identify clinical predictors of the need for
fasciotomy after deep vein harvest.
MATERIAL AND METHODS
Study population. Over 9 years, from September
1993 to December 2002, 162 patients underwent arterial
reconstructions with deep vein harvested from 264 limbs. A
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retrospective review of these patients is reported. Patients
who underwent deep vein harvest for venous repair or
creation of an arteriovenous fistula were excluded from the
present study. There were 108 (66.7%) male patients and
54 (33.3%) female patients, with a mean age of 59.6 1.0
years (range, 16-81 years).
Indications for surgery and arterial reconstructions.
The primary indications for surgery and the reconstructions
performed in these patients are outlined in Tables I and II.
Deep vein was used for aortofemoral reconstruction in 126
patients (77.8%). Reconstruction of the aortofemoral seg-
ments after excision of an infected prosthetic reconstruc-
tion was the most common indication for surgery (n 81),
and NAIS reconstruction was the most common type of
reconstruction performed with deep vein. Reconstruction
of the carotid, subclavian, or axillary arteries was performed
in 23 patients (14.2%). Neurologic symptoms (n  14)
were the predominant indication for surgery, and place-
ment of a long-segment carotid interposition graft was the
most common operation performed with deep vein in the
brachiocephalic arterial bed. Visceral arterial reconstruction
with deep vein was performed in 13 patients (8.0%).
Chronic mesenteric ischemia (n  7) was the most com-
mon indication for surgery, and bypassing to the superior
mesenteric artery (SMA) alone was the most common
operation performed with deep vein.
Preoperative evaluation and operative tech-
nique. All patients underwent preoperative measurement
of ankle-brachial indices (ABI) bilaterally. For elective op-
erations, patients underwent preoperative examination
with duplex ultrasound scanning to assess the diameter and
quality of the SFV. Veins measuring at least 6 mm in
diameter were deemed adequate in size. Thrombosed or
sclerotic segments of deep vein were not excised. For
emergency operations the quality of the deep vein was
assessed with direct inspection. The technique for harvest-
ing deep vein has been described.11 In all cases, the most
proximal segment of deep vein was harvested, beginning at
its junction with the profunda femoris vein and proceeding
distally. Deep vein harvest was defined as complete if the
entire deep vein and any portion of the popliteal vein below
the adductor hiatus were harvested. Deep vein harvest was
deemed a subtotal harvest if it terminated above the adduc-
tor hiatus, excluding any harvest of the popliteal vein. To
attempt to quantify the extent of ischemia during arterial
cross-clamping, the site of arterial cross-clamping was de-
termined from review of the operative note. In cases in
which there were multiple sites of arterial cross-clamping
the most proximal site of cross-clamping was noted.
The need for lower extremity fasciotomy was based on
the judgment of the attending surgeon. Compartment
pressures were not measured. For the purpose of this study,
any fasciotomy performed within the first 30 days after deep
vein harvest was included for analysis.
Statistical analysis. All variables were analyzed by pa-
tient, except preoperative ABI, reconstruction site, extent
of SFV harvest, and concurrent greater saphenous vein
(GSV), which were analyzed by limb. Continuous data
were expressed as mean  SEM, and compared between
treatment groups with the Mann-Whitney test and to com-
pare indicators for surgery (except reconstruction for can-
cer group) with the Kruskal-Wallis test (distributions were
significantly nonnormal). Nonparametric data were com-
pared between groups with 2 analysis or the Fisher exact
test where appropriate. Multivariable analysis (logistic re-
gression) was used to determine the variables associated
with fasciotomy. Only limb-specific variables were included
in the logistic regression analysis. For all statistical analyses,
the threshold for significance was 0.05. Statistical analysis
was performed with SPSS software (version 11.5 for Win-
dows; SPSS, Chicago, Ill).
RESULTS
Over 9 years 162 patients underwent arterial recon-
structions with deep vein harvested from 264 limbs. Fas-
Table II. Operations performed
Operation
No. of
patients
Aortofemoral reconstruction 126
Neo-aortoiliac system 101
Unilateral aortofemoral bypass 18
Femorofemoral artery bypass 3
Iliofemoral bypass 2
Aortic interposition graft 2
Brachiocephalic arterial reconstruction 23
Carotid artery interposition graft 8
Carotid-subclavian bypass 5
Carotid-carotid bypass 4
Axillary-axillary bypass 4
Carotid-axillary bypass 1
Innominate-subclavian bypass 1
Mesenteric/renal artery reconstruction 13
Superior mesenteric artery bypass 8
Superior mesenteric artery/celiac artery bypass 3
Superior mesenteric artery/renal artery bypass 2
Table I. Indications for surgery
Presenting symptoms
No. of
patients
Aortofemoral reconstruction 126
Infected aortic prosthesis 81
Primary aortofemoral reconstruction 27
Failed aortofemoral bypass 11
Mycotic aortic aneurysm 6
Resection for cancer 1
Brachiocephalic arterial reconstruction 23
Neurologic symptoms 14
Upper extremity symptoms 3
En bloc cancer resection 2
Infected psuedoaneurysm 2
Infected prosthetic graft 1
Adjunct to carotid endarterectomy 1
Mesenteric/renal artery reconstruction 13
Chronic mesenteric ischemia 7
Reconstruction for paravisceral mycotic aneurysm 4
Acute mesenteric ischemia 2
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ciotomy was performed in 33 of 162 patients (20.3%) and
47 of 264 limbs (17.8%) after deep vein harvest. No fas-
ciotomies were performed in nondonor limbs. Fourteen
fasciotomies were bilateral, and 19 were unilateral. Most
fasciotomies (40 of 46; 87.0%) were performed during the
initial operation, but a small subset of fasciotomies were
performed on the first (n 4) or second postoperative days
(n 2). The fasciotomy rate was not significantly different
between surgeons (range, 15.2%-20.4%). Fourteen of the
33 patients who underwent fasciotomy after deep vein
harvest necessitated 28 additional operations (range, 1-5)
for management of the fasciotomy wounds. The remainder
of patients with fasciotomies were managed with bedside
wound care or delayed closure. Three limbs ultimately
required amputation after fasciotomy in 3 patients. In the
limbs that required amputation, the relative contribution of
irreversible ischemia and compartment syndrome is not
known, because each of these patients had profound isch-
emia (mean ABI, 0.18; range, 0-0.34), and 2 of the 3
patients underwent a concurrent infrainguinal bypass with
GSV.
Univariate analysis was performed to identify factors
associated with a need for fasciotomy after deep vein har-
vest. These results are summarized in Table III. Several
patient factors were examined for their association with the
need for fasciotomy and compared with patients who did
not require fasciotomy. While gender was not significant (P
 .6790), younger age was significantly associated with an
increased need for fasciotomy (P  .0231). The incidence
of fasciotomy after deep vein harvest varied significantly
between the various indications for surgery (P  .0001).
The prevalence of fasciotomy was 54.5% in limbs harvested
for aortofemoral reconstruction after a failed aortofemoral
bypass, 37.0% in limbs harvested for initial primary aorto-
femoral reconstruction (“primary NAIS”) for occlusive dis-
ease, and 19.3% in limbs harvested for reconstruction for an
infected aortic prosthesis. In contrast, no limb underwent a
fasciotomy after deep vein harvest for brachiocephalic or
mesenteric revascularization. A potential explanation for
this difference is the degree of baseline ischemia in each
subset of patients. The mean preoperative ABI differed
significantly based on the indication for surgery (P 
.0001). Patients with limbs requiring primary aortofemoral
reconstruction (ABI, 0.49 0.03) or reconstruction after a
failed prosthetic aortofemoral bypass (ABI, 0.53  0.09)
had significantly lower ABIs than did patients who required
reconstruction for an infected aortic graft (ABI, 0.77 
0.02) or a brachiocephalic, mesenteric, or renal artery
bypass (ABI, 0.97  0.02; P  0.0001).
The mean preoperative ABI was significantly lower in
limbs requiring fasciotomy (ABI, 0.39  0.05) compared
with limbs that did not require fasciotomy (ABI, 0.79 
0.02; P  .0001). A scatter plot of ABI versus fasciotomy
status (Fig) demonstrates that limbs that underwent fas-
ciotomy tended to have lower ABIs. In fact, only 6 of 146
limbs (4.1%) with an ABI of 0.70 or greater underwent a
fasciotomy. It is also apparent from the scatter plot that an
ABI less than 0.70 does not ensure a fasciotomy, since
approximately a third of limbs (38 of 108 limbs; 35.2%)
with an ABI less than 0.70 underwent a fasciotomy.
Intraoperative factors were also examined for an asso-
ciation with a requirement for fasciotomy, and are summa-
rized in Tables IV and V. The type of reconstruction proved
to be highly associated with the risk for fasciotomy. The
prevalence of fasciotomy was 20.1% in limbs used as donor
sites for aortofemoral reconstruction with deep vein, while
no limbs underwent fasciotomy after harvest for brachioce-
phalic and visceral arterial reconstructions (P  .0068).
Among those patients undergoing aortofemoral recon-
struction, most fasciotomies (n  42) were performed in
limbs that served as donors for a NAIS procedure. Rarely, a
fasciotomy was performed after unilateral aortofemoral by-
Table III. Patient factors and need for fasciotomy
Variable
Any
Fasciotomy
(n  33)
No
fasciotomy
(n  129)
Pn % n %
Age (y) 56.6  1.5 60.4  1.2 .0231
Gender (% male) 23 69.7 85 65.9 .6790
Indication for surgery .0001
Failed AFB 6 54.5 5 45.5
Primary NAIS 10 37.0 17 63.0
Infection 17 19.3 71 80.7
Reconstruction for cancer 0 1 100
Brachiocephalic/mesenteric 0 35 100
Preoperative ABI 0.39  0.05 0.79  0.02 .0001
AFB, Aortofemoral bypass; NAIS, Neo-aortoiliac system; ABI, ankle-bra-
chial index.
Scatter plot of ankle-brachial index (ABI). ABIs for each limb are
classified by presence or absence of fasciotomy in the limb. Mean
ABI is listed above each data set, and is denoted by a horizontal line
on the ABI scale.
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pass (n  3) or femorofemoral bypass (n  1). The extent
of deep vein harvest also proved to be associated with
fasciotomy. Fasciotomy was performed in 47 of 227 limbs
(20.7%) that required complete deep vein harvesting,
whereas no limb underwent fasciotomy if subtotal deep
vein harvest was performed (P  .0023).
Twenty-five limbs required concurrent GSV harvest for
infrainguinal bypass to treat ischemia after aortofemoral
reconstruction with deep vein (n  23 NAIS operations; n
 2 unilateral aortofemoral bypass procedures). Additional
compromise of the venous outflow of the extremity from
concurrent harvest of GSV from the ipsilateral limb in-
creased the risk for fasciotomy almost fourfold after deep
vein harvest. Fasciotomy was performed in 76.0% of limbs
requiring concurrent ipsilateral GSV and deep vein harvest,
while only 11.7% of limbs without concurrent GSV harvest-
ing underwent fasciotomy (P  .0001). Among limbs that
required concurrent GSV harvest, the mean preoperative
ABI was significantly lower in those limbs that underwent a
fasciotomy (ABI, 0.29  0.06) compared with limbs that
did not undergo a fasciotomy (ABI, 0.60 0.09; P .02).
The duration of the operation was significantly greater
in patients who underwent a fasciotomy compared with
patients who did not require fasciotomy (789.1  189
minutes vs 467 15 minutes; P .0002; Table V). While
estimated blood loss was significantly higher in the fas-
ciotomy group (2170  306 vs 1810  223; P  .0454),
transfusion requirements (packed red blood cells) were not
significantly different between groups. The volume of in-
travenous fluids administered intraoperatively by the anes-
thesiologist, including crystalloid and colloid exclusive of
blood products, was compared between groups. Patients
requiring fasciotomy received significantly more intraoper-
ative fluid than did patients who did not require fasciotomy
(9.6 1.2 L vs 6.5 0.6 L; P .0014). The site of aortic
cross-clamping and lowest intraoperative core body tem-
perature were noted for each patient, and no differences
were noted between groups.
Logistic regression analysis was performed to identify
independent predictors of the need for fasciotomy after
deep vein harvest. Thus the factors significantly associated
with fasciotomy (aortofemoral reconstruction, complete
deep vein harvest, concurrent GSV harvest, and lower
preoperative ABI) were examined. The dependent variable
for this model was the need for fasciotomy. Of the factors
considered, only lower preoperative ABI (OR, 60.1; 95%
CI, 12.5-289.3; P  .0001) and concurrent harvest of the
ipsilateral GSV (OR, 9.9; 95% CI, 3.1-31.3; P  .0001)
were predictors of the need for fasciotomy (Table VI).
These data indicate that both low preoperative ABI and
concurrent GSV were highly predictive of the need for
fasciotomy. The logistic regression scores for various com-
binations of ABI and GSV harvesting are provided in Table
VII. A logistic regression score of 0.18 was deemed the
threshold score to provide adequate sensitivity and speci-
ficity for identifying patients at risk for fasciotomy; scores
0.18 or higher are highlighted in Table VII. A logistic
regression score of 0.18 provided a sensitivity of 76.2%,
specificity of 82.6%, positive predictive value of 46.4%,
negative predictive value of 94.6%, and likelihood ratio of
4.3. As the logistic regression score increased, the sensitiv-
ity and positive predictive value for predicting fasciotomy
also increased.
DISCUSSION
Harvesting deep vein for use as arterial conduit com-
promises venous outflow in the limb, which may produce
relative venous hypertension and predispose the limb to
acute and chronic venous morbidity. Previously our group
examined the effects of deep vein harvest on chronic venous
morbidity among patients who underwent NAIS recon-
structions.7 Despite higher ambulatory venous pressures at
a mean follow-up of 37 months after deep vein harvest,
there was no venous claudication or ulceration in 61 pa-
tients.7 Less than a third of patients in that study had mild
edema without skin changes (CEAP class C3).
7 Overall,
these data indicated that deep vein harvest produces mini-
mal mid-term to late-term lower extremity venous morbid-
ity. The present study is the first to examine the acute
venous morbidity of DV harvest.
The present study documented a 17.8% incidence of
fasciotomy after deep vein harvest. The morbidity of the
fasciotomy itself can be significant; 14 patients required a
mean of two additional operative procedures per patient to
manage the fasciotomy wound. However, the conse-
quences of delayed recognition of compartment syndrome
can be even more profound. Thus accurately predicting the
need for fasciotomy after deep vein harvest would have
considerable clinical utility and may minimize unnecessary
morbidity after deep vein harvest. The present study iden-
tified several patient-specific and intraoperative factors that
may contribute to the development of compartment syn-
drome and increase the risk for fasciotomy. Univariate
analysis initially identified nine factors that were associated
with the requirement for fasciotomy: age, indication for
surgery, aortofemoral reconstruction, complete deep vein
harvest, concurrent GSV harvest, lower preoperative ABI,
longer operative time, greater blood loss, and greater intra-
operative fluid resuscitation (Tables III-V).
Table IV. Intraoperative factors and need for fasciotomy*
Variable
Fasciotomy
No
fasciotomy
Pn % n %
Reconstruction site .0068
Aortofemoral 47 20.1 187 79.9
Other 0 30 100
Complete SFV harvest .0023
Yes 47 20.7 180 79.3
No 0 37 100
Concurrent GSV harvest .0001
Yes 19 76.0 6 24.0
No 28 11.7 211 88.3
SFV, Superficial femoral vein; GSV, greater saphenous vein.
*Analysis performed by limb.
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The potential role of these factors in the development
of compartment syndrome is consistent with the known
pathogenesis of compartment syndrome. For instance, aor-
tofemoral reconstructions and complete deep vein harvest
relate to the extent of deep vein harvest and subsequent
compromise to venous outflow from the limb. Aortofem-
oral reconstructions require a greater length of vein to be
harvested, compared with brachiocephalic or mesenteric
reconstructions. In a cadaver study Santilli et al8 deter-
mined that a “safe” length of SFV for harvest would include
the entire SFV (mean length, 24.4  4 cm) and 15 cm of
popliteal vein (12 cm in women) in 95% of patients. In the
present study, the length of harvested vein was not mea-
sured. However, reconstructions of the brachiocephalic or
mesenteric arteries required a length of vein that included
no popliteal vein, indicating that the length of vein was
clearly within the guidelines of Santilli et al. Aortofemoral
reconstructions necessitated harvesting of the entire SFV
and a variable portion of the popliteal vein, providing a
length of vein that may have approached or exceeded the
guidelines of Santilli et al.8
The potential contribution of concurrent GSV harvest
to the development of compartment syndrome relates to
the additional loss of venous outflow in the limb after GSV
harvest. Previously we reported that the absence of a GSV
in the ipsilateral extremity did not affect chronic venous
morbidity after deep vein harvest.10 However, that report
focused on previous GSV harvest, whereas the current
study focused on concurrent GSV harvest.
Certain indications for surgery were noted to be asso-
ciated with an increased risk for fasciotomy. Operations
performed after a failed aortofemoral bypass or as a primary
treatment for aortofemoral occlusive disease lead to a
higher risk for fasciotomy, compared with operations per-
formed to treat an infected aortic prosthesis. This observa-
tion may be explained by the higher incidence of preexist-
ing ischemia and lower preoperative ABIs in patients
undergoing operations for aortofemoral occlusive disease
or a failed aortofemoral bypass.
Our data suggest that a lower preoperative ABI is a
significant risk factor for fasciotomy after deep vein harvest.
A potential explanation for this observation is the addition
of ischemia-reperfusion to the clinical scenario. Patients
with lower ABIs have ischemic limbs that may develop
muscle swelling as a result of leaking capillaries with reper-
fusion, as described.12-14 Compromised venous outflow
after deep vein harvest may exacerbate this phenomenon
and increase the risk for compartment syndrome. The
duration of arterial cross-clamping could also predispose to
the development of compartment syndrome by exacerbat-
ing the ischemia-reperfusion phenomenon, but it was not
possible to reliably quantify the duration of cross-clamping
from a retrospective chart review.
Table V. Intraoperative factors and need for fasciotomy*
Factor Any fasciotomy No fasciotomy P
Site of cross-clamping .1393
Supraceliac 3 (20.0) 12 (80.0)
Suprarenal 4 (50.0) 4 (50.0)
Infrarenal 20 (20.6) 77 (79.4)
Ischemia time (min) 143.6  23.8 129.1  8.3 .9420
Operative time (min) 789.1  188.6 466.7  14.9 .0002
Estimated blood loss (mL) 2,170.4  306 1,810.3  223.0 .0454
Transfusion (units pRBCs) 5.7  1.2 5.0  0.7 .4827
Intraoperative fluids (L) 9.6  1.2 6.5  0.6 .0014
Lowest temperature (°C) 35.8  0.1 36.1  0.1 .1649
pRBCs, Packed red blood cells.
*Analysis performed by patient.
Table VI. Predictors of fasciotomy by logistic regression
analysis
Factor OR 95% CI P
Low preoperative ABI 60.082 12.477 to 289.323 .0001
Concurrent GSV harvest 9.892 3.126 to 31.305 .0001
OR, Odds ratio; CI, confidence interval; ABI, ankle-brachial index; GSV,
greater saphenous vein.
Table VII. Logistic regression scores*
ABI
GSV harvested
No Yes
0.0 0.62 0.94
0.1 0.52 0.91
0.2 0.41 0.87
0.3 0.32 0.82
0.4 0.24 0.75
0.5 0.17 0.66
0.6 0.12 0.57
0.7 0.08 0.46
0.8 0.06 0.36
0.9 0.05 0.28
1.0 0.03 0.20
1.1 0.02 0.14
1.2 0.01 0.10
ABI, Ankle brachial index; GSV, greater saphenous vein.
*Shaded numbers indicate logistic regression score 0.18. Score of 0.18
provides sensitivity of 76.2% and specificity of 82.6% for predicting need for
fasciotomy.
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The contribution of higher intraoperative fluid vol-
umes to the pathogenesis of compartment syndrome is
likely related to the extravasation of intravascular crystalloid
into the interstitial space. Extravasation of intravenous flu-
ids into the interstitium as a response to perioperative
stress, operative trauma, and reperfusion of ischemic tissue
is a recognized phenomenon. In fact, the clinical entity of
“secondary extremity compartment syndrome” has been
described in patients with trauma in whom extremity com-
partment syndromes develop in an uninjured extremity as a
result of massive fluid resuscitation after trauma.15 Thus
excessive fluid resuscitation may simply exacerbate normal
muscle swelling that develops with loss of venous outflow
due to deep vein harvest, and may contribute to the devel-
opment of compartment syndrome.
Although nine factors were noted to be associated with
fasciotomy after deep vein harvest, only two factors were
confirmed to be independently associated with fasciotomy
at multivariable analysis: lower preoperative ABI and con-
current GSV harvest (Table VI). The factors identified at
multivariable analysis may have clinical utility as predictors
of the need for fasciotomy. The utility of preoperative ABI
as a predictor of fasciotomy is demonstrated by comparing
two patients with widely disparate ABIs. Based on the OR
reported above, a patient with a preoperative ABI of 0.4 is
at nearly fourfold increased risk for fasciotomy after deep
vein harvest than is a patient with identical risk factors and
an ABI of 0.8. Furthermore, a patient with an ABI of
greater than 0.70 is at only a 4.1% risk for fasciotomy. These
data permit improved preoperative counseling of the pa-
tient regarding the risk for fasciotomy, and would alert the
surgeon to the relative risk for compartment syndrome after
deep vein harvest. These data also suggest that the risk for
fasciotomy is greater than 75% if GSV and deep vein are
harvested concurrently, and a prophylactic fasciotomy
should be considered in such case. The effect of various
combinations of ABI and GSV harvesting on logistic re-
gression scores is outlined in Table VII. With a threshold
logistic regression score of 0.18, it is apparent that most
limbs that require concurrent GSV harvesting are at risk for
requiring fasciotomy. In the absence of concurrent GSV
harvesting, the highest risk for fasciotomy was seen in limbs
with an ABI of 0.4 or less. It is apparent from Table VII that
the combination of low ABI and concurrent GSV places the
patient at extremely high risk for fasciotomy, and prophy-
lactic fasciotomy should be strongly considered. It is rea-
sonable to consider routine monitoring of compartment
pressures in limbs with a low preoperative ABI but no
concurrent saphenectomy. It is reasonable to consider
monitoring of compartment pressures in patients who ex-
hibit one or more of the risk factors for fasciotomy, but we
believe that compartment pressures are not a substitute for
clinical judgment. It should be noted that the absence of
both predictors is highly protective from fasciotomy, which
may also assist in intraoperative decision-making regarding
the need for fasciotomy after deep vein harvest.
There are several shortcomings to the present study
that are worthy of discussion. First, compartment pressures
were not routinely measured. Recognizing that muscle
edema will continue to progress postoperatively, it has been
our practice to decide on the need for fasciotomy in the
operating room based on clinical judgment and palpation
of compartments. We admit this practice is inexact, and has
led to errors in judgment. In some cases unnecessary “pro-
phylactic” fasciotomies have been performed, while de-
layed recognition of a clinical compartment syndrome has
also occurred. It is our opinion that measuring intraopera-
tive compartment pressures is unlikely to prevent such
errors, but this issue was not addressed in the present study.
Because compartment pressures were not measured, we
cannot exclude the possibility that surgeon bias could in-
fluence the decision to perform a fasciotomy in cases in
which significant ischemia-reperfusion injury was antici-
pated. The present study also did not address the effect of
previous GSV harvest on the need for fasciotomy. Many
patients have undergone previous saphenectomy for in-
frainguinal or coronary artery bypass grafting, but accurate
determination of the presence or absence of the ipsilateral
GSV was not possible in a retrospective review of the
medical records. It is our anecdotal experience that previ-
ous saphenectomy does not increase the risk for requiring a
fasciotomy after deep vein harvest, but the present study
cannot definitively address that question.
Identifying predictors of the need for fasciotomy after
deep vein harvest may assist in the care of patients at risk for
compartment syndrome, but prevention of compartment
syndrome is an equally important goal. Since venous hyper-
tension and cellular edema due to reperfusion injury are
believed to have a central role in the pathophysiology of
compartment syndrome, ameliorating these factors may
prevent compartment syndrome after deep vein harvest.
Simple maneuvers such as limb elevation may decrease
venous hypertension as much as 40%, and prevent progres-
sion to compartment syndrome.16 Decreasing muscle
swelling by infusing hypertonic mannitol before reperfu-
sion decreased the incidence of fasciotomy after blunt
popliteal trauma, and may be a reasonable adjunct measure
before reperfusion of a deep vein donor limb.17 Minimizing
reperfusion injury with oxygen radical scavengers, such as
superoxide dismutase, may also minimize reperfusion inju-
ry.18 However, mannitol remains the safest, most accessible
scavenging agent used in clinical practice. It has been our
practice to use limb elevation and mannitol infusion before
reperfusion in the absence of contraindications. Despite
these maneuvers, compartment syndrome may be unavoid-
able in some cases.
The present study found that one in four patients
undergoing deep vein harvest for aortofemoral reconstruc-
tion may be expected to develop acute compartment syn-
drome and require fasciotomy. The risk appears to be
greatest in patients with severe lower extremity ischemia
and in patients undergoing simultaneous GSV and deep
vein harvest. Prophylactic fasciotomy may be appropriate in
patients with both risk factors, but vigilance for the devel-
opment of compartment syndrome after deep vein harvest
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is required in all patients undergoing deep vein harvest for
aortofemoral reconstruction.
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DISCUSSION
Dr Eric D. Endean (Lexington, Ky). You’ve demonstrated
that a low preoperative ABI predicted the need for a fasciotomy.
Did you look at a change in ABI or an increase in ABI after
operation? For example, were you using SFV to revascularize an
ischemic limb, so that with a significant increase in flow to the limb,
combined with the excision of the vein, the compartment pressures
increase, resulting in the need for fasciotomy?
Dr J. Gregory Modrall. That is an analysis that I have not
performed. I have the data, so plan to answer that important
question.
Dr John J. Ricotta (Stony Brook, NY). I missed the point of
whether there was an independent predictor of the length of
saphenous vein, the length of deep vein harvested, and whether the
aorta was clamped. I mean, it would seem to me, intuitively, that when
you’re harvesting shorter segments of deep vein, these are the people
who are getting nonaortic reconstructions. Were those two variables
independently analyzed, and were the results independently predict-
able?
Dr Modrall. The relative extent of deep vein harvest and
whether the patient required aortic cross-clamping were both
positive on univariate analysis, but neither was ultimately positive
on multivariable analysis. Therefore I would not consider those
independent predictors per se.
Dr Linda Reilly (San Francisco, Calif). Did you look at the
history of any prior venous events in these patients to see if that
correlated with this development?
Also, do you have information about the status of the deep
femoral vein on the side where the superficial femoral vein was
harvested?
Dr Modrall. In reference to your first question, prior venous
events, we typically, unless it’s an emergency operation, would do
preoperative duplex scanning to assess both the size and the quality
of the deep vein. Any suggestion, even if it were subtle, that there
had been a preoperative event, such as a deep venous thrombosis,
would preclude that vein from use.
Occasionally, in an equivocal preoperative finding, we would
explore the vein and make a determination at time of surgery. In
terms of preoperative events being deep venous insufficiency, I
think that’s a particularly important question, and I think that’s an
individual decision regarding the use of that vein. I cannot say that
that would absolutely exclude a patient from consideration for
harvesting a deep vein, but that bviously would be something to
avoid if it were feasible.
Also, one of the parameters that we look at very carefully with
the preoperative duplex is the status of the profunda femoris, the
venous system. Is it open? What is the size of it? Rarely, it’s the
dominant system. But yes, that would be carefully examined for
operative planning.
Dr Kevin G. Burnand (London, England). It’s nice to know
that there are now some problems after taking out the deep vein,
because I’ve been arguing with Dr Clagett for years that there
might be a problem.
Can you tell me about your diagnosis of the reason for doing
the fasciotomy? Did you take pressures on each occasion? And
what are the long-term effects of the fasciotomies? Have they done
less well than the other people? Are you now recommending that
the saphenous vein is taken out of the other limb if you’re dealing
with excising the superficial femoral vein?
Dr Mondrall. I think in terms of the diagnosis of the fas-
ciotomy, this was a clinical diagnosis without the benefit of com-
partment pressures in the vast majority of cases. It is a judgment call
at the end of the operation, based on a physical examination of the
compartments.
Having said that, I think, admittedly, there are cases in which
a fasciotomy was done prophylactically, and may not have been
necessary. There are also rare cases in which we did not perform
fasciotomy intraoperatively, and there was delayed recognition of
the compartment syndrome postoperatively, requiring a perioper-
ative but not intraoperative fasciotomy.
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In terms of the long-term effects of the fasciotomy, one of our
goals in the immediate future is to revisit the question of chronic
venous morbidity in all of our patients, and particularly focus on
those who have had acute venous morbidity. Is that a marker for a
poor long-term outcome?
And I can tell you that anecdotally it doesn’t seem to have any
effect on long-term venous morbidity. There appears to be no
morbidity other than a mild swelling in a third of patients. We have
not examined that question carefully or scientifically. That study is
in progress.
Dr Stephen P. Murray (Spokane, Wash). Do your findings
lead you then to avoid harvesting of the deep femoral vein in
patients who have previously had greater saphenous vein stripping?
Dr Modrall. When you mean deep femoral vein, I assume you
mean superficial femoral vein.
Dr Murray. Superficial vein, yes.
Dr Modrall. One of the analyses I’d hoped to perform was the
status of the ipsilateral greater saphenous vein at the time of the
deep vein harvest. Unfortunately, in a retrospective review of charts
it’s impossible to tell if a saphenous vein was previously harvested
from the ipsilateral extremity. And I just didn’t feel comfortable
with my assessment of the charts, so that analysis was not included.
So I cannot comment on that. Our past experience dictates that
that has no bearing on the acute venous morbidity or the chronic
venous morbidity, but that is anecdotal experience rather than
scientific proof.
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